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METHOD AND DEVICE OF PEELING SEMICONDUCTOR DEVICE USING 

ANNULAR CONTACT MEMBERS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method of 
peeling a semiconductor chip used in a semiconductor 
device manufacturing process. Also, the present 
invention relates to a device therefor. 

2. Description of the Related Art 
Conventionally, a semiconductor device is 

manufactured in such a manner that, for example, a 
plurality of semiconductor elements are formed on the 
first surface of a silicon wafer (semiconductor 
substrate) , and this silicon wafer is diced so as to 
separate the semiconductor elements (silicon chips) from 
each other. The silicon wafer is adhered to a dicing 
tape before the dicing, and when dicing is completed, 
the silicon chips, which are separated from each other, 
are adhered to the dicing tape. The silicon chip is 
peeled from the dicing tape, by a peeling device, before 
die-bonding. 

In order to peel the silicon chip from the 
dicing tape, a needle device 34 shown in Fig, 11 is 
conventionally used. The needle device 34 includes 
needles 34A. The needles 34A are moved from the lower 
side of the dicing tape 24 toward the dicing tape 24 and 
penetrate the dicing tape 24 so that the silicon chip 16 
is lifted. There is also provided a needle device in 
which the needles 34A do not penetrate the dicing tape 
24. 
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Japanese Unexamined Patent Publication No. 10- 
189690 discloses a peeling device, in which needles are 
arranged at positions close to the four corners and at a 
position close to the center of a silicon chip. The 
5 needles arranged at the positions close to the four 

corners are operated first, and then the needle arranged 
at the position close to the center is operated, so that 
the silicon chip can be peeled off stepwise from the 
four corner portions toward the central portion. 

10 Japanese Unexamined Patent Publication No. 6- 

338527 discloses a peeling device in which needles are 
not used but a silicon chip is peeled off from a dicing 
tape by attracting the dicing tape from the lower side 
thereof by a peeling device having suction grooves. 

15 Japanese Unexamined Patent Publication No. 2001-118862 
discloses a peeling device in which a dicing tape is 
peeled off from a dicing tape, by attracting the dicing 
tape from the lower side thereof by suction grooves and 
moving a stage in parallel. 

20 Recently, there has been an increasing demand 

for reducing the thickness of a silicon wafer and the 
thickness of silicon chips. However, as the thickness 
of the silicon wafer is reduced, it becomes difficult to 
peel the silicon chips from the dicing tape. For 

25 example, when the thickness of the silicon chip is 

reduced, there is a tendency that the needles pierce the 
silicon chip after they have penetrated the dicing tape. 

Further, when the thickness of the silicon 
chip is reduced, it tends to be deformed. For example, 

30 as shown in Fig. 12, the dicing tape 24 and the silicon 
chip 16 are deformed into concaved shapes at positions 
where the needles 34A come into contact with the dicing 
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tape 24 and the silicon chip 16 as shown in Fig. 12. 
Therefore, the silicon chip 16 may be damaged or 
cracked. A similar problem arises in a case where the 
dicing tape is attracted from the lower side thereof by 
5 suction grooves. 

Further, in order to peel the silicon chip 16 
off from the dicing tape 24, it is necessary that air 
enters the interface between the silicon chip 16 and the 
dicing tape 24 and spreads over the interface. In the 

10 case where the needles do not penetrate and tear the 

dicing tape 24, air does not enter the interface first 
at the central portion of the silicon chip 16, but air 
enters the interface in the outer circumferential 
portion of the silicon chip 16. Therefore, peeling 

15 occurs only in the outer circumferential portion of the 
silicon chip 16. In the circumstance shown in Fig. 12, 
it becomes difficult for the silicon chip 16 to be 
peeled off from the dicing tape 24, and the silicon chip 
16 'tends to be damaged. 

20 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a method of peeling a semiconductor chip and a device 
thereof capable of securely peeling a semiconductor chip 
off from a dicing tape even when the thickness of the 

25 semiconductor chip is thin. 

A method of peeling a semiconductor chip, according 
to the present invention, comprises the steps of peeling 
a semiconductor chip, adhered to a tape, from the tape 
using a peeling device including a plurality of annular 

30 contact members arranged one after another from the 

outside to the inside, wherein the plurality of annular 
contact members are operated so that the semiconductor 



- 4 - 



chip is successively peeled off from the tape from an 
outer circumferential portion thereof toward a central 
portion thereof. 

A device of peeling a semiconductor chip, adhered 
5 to a tape, from the tape, according to the present 
invention, comprises a plurality of annular contact 
members arranged one after another from the outside to 
the inside, and an operation device for operating the 
plurality of annular contact members so that the 
10 semiconductor chip is successively peeled off from the 
tape from an outer circumferential portion thereof to a 
central portion thereof. 

In the above method and device, the semiconductor 
chip is successively peeled off from the tape from the 
15 outer circumferential portion toward the central portion 
by the peeling device including a plurality of annular 
contact members which are arranged one after another 
from the outside to the inside in order. Accordingly, 
even when the thickness of the semiconductor chip is 
20 small, the semiconductor chip can be securely peeled off 
from the tape. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will become more apparent 
from the following description of the preferred 
25 embodiments, with reference to the accompanying 
drawings, in which: 

Fig. 1 is a sectional view showing a method and a 
device of peeling a semiconductor chip according to an 
embodiment of the present invention; 
30 Fig- 2 is an enlarged sectional view showing the 

peeling head of Fig. 1; 

Fig. 3A is a plan view showing the surface of the 
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peeling head of Fig. 1; 

Fig. 3B is a plan view showing the surface of the 
modified peeling head; 

Fig. 4A is a sectional view explaining the 
5 operation of the peeling device shown in Fig. 1; 

Fig. 4B is a plan view of the peeling head; 

Fig. 5A is a sectional view explaining the 
operation of the peeling device shown in Fig. 1; 

Fig. 5B is a plan view of the peeling head; 
10 Fig. 6A is a view sectional explaining the 

operation of the peeling device shown in Fig. 1; 

Fig. 6B is a plan view of the peeling head; 

Fig. 7A is a sectional view explaining the 
operation of the peeling device shown in Fig. 1; 
15 Fig. 7B is a plan view of the peeling head; 

Fig. 8A is a sectional view explaining the 
operation of the peeling device shown in Fig. 1; 

Fig. 8B is a plan view of the peeling head; 

Fig. 9A is a sectional view explaining the 
20 operation of the peeling device shown in Fig. 1; 

Fig. 9B is a plan view of the peeling head; 

Figs. lOA to lOF are views showing a typical 
example of a series of steps of a method of 
manufacturing a semiconductor device; 
25 Fig. 11 is a view showing a conventional needle 

device used for peeling a semiconductor wafer; and 

Fig. 12 is a view showing a semiconductor chip 
deformed in the step of peeling when the semiconductor 
chip is thin. 

30 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An Embodiment of the present invention will now be 
explained with reference to the drawings. A typical 
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example of a series of steps of a method of 
manufacturing a semiconductor device will be explained, 
referring to Figs. lOA to lOF. 

Fig. lOA is a view illustrating a silicon wafer 
5 (semiconductor substrate) which is subjected to an 

integrated circuit forming process. The silicon wafer 
10 has a first surface 12 and a second surface 14. A 
plurality of semiconductor elements (silicon chips) 16 
have been formed on the first surface 12 of the silicon 

10 wafer 10 during the integrated circuit forming process. 
In Fig. lOB, a protection tape 18 is adhered to the 
first surface 12 of the silicon wafer 10. 

In Fig. IOC, the second surface 14 of the silicon 
wafer 10 is ground in a state that the protection tape 

15 18 is adhered to the first surface 12 of the silicon 

wafer 10. In this example, a diamond grinding wheel 22 
which is a mechanical processing tool grinds the second 
surface 14 of the silicon wafer 10, in a state that a 
rotary support member 20 supports the silicon wafer 10 

20 on side of the protection tape 18. During the grinding, 
the first surface 12 of the silicon wafer 10 on which 
the semiconductor elements 16 are formed is protected by 
the protection tape 18. In this step, the silicon wafer 
10 is ground to have a predetermined thickness. 

25 In Fig. lOD, the second surface 14 of the silicon 

wafer 10 is adhered onto a dicing tape 24 and the 
protection tape 18 is peeled off from the first surface 
12 of the silicon wafer 10. The dicing tape 24 is 
adhered onto a wafer ring 26, and the protection tape 18 

30 is peeled, for example, by a double-sided adhesive tape 
28. Before the protection tape 18 is peeled, the 
protection tape 18 is irradiated with ultraviolet light. 
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In Fig. lOE, the silicon wafer 10 is diced and 
separated by a dicer 30, in a state that the silicon 
wafer 10 is adhered to the dicing tape 24. The 
separated silicon chips 16 are still adhered to the 
5 dicing tape 24. After the completion of dicing, the 

dicing tape 24 is irradiated with ultraviolet light. In 
Fig. lOF, the silicon chips 16 are die-bonded to a lead 
frame 32. In this case, each silicon chip 16 is peeled 
off from the dicing tape 24 by a peeling device 38 and 

10 conveyed to the lead frame 32 by a suction head 36. 

Fig. 1 is a sectional view showing a method and a 
device of peeling a semiconductor chip according to the 
embodiment of the present invention. Fig. 1 shows a 
peeling device 38 used in a die-bonding step similar to 

15 the die-bonding step shown in Fig. lOF, instead of the 
needle device 34 of Fig. 11. A plurality of silicon 
chips 16 are adhered to the dicing tape 24 and conveyed 
to a position between the peeling device 38 and the 
suction head 36. 

20 The peeling device 38 includes a frame 40, a 

suction cap 42 arranged at the top of the frame 40, and 
a peeling head 44 arranged in the frame 40 so that it is 
exposed from the central opening of the suction cap 42. 
Further, the peeling device 38 include a cam 4 6 and a 

25 motor 48 for operating the peeling head 44. The cam 46 
is operatively connected to the motor 48 by pulleys 50 
and 51 and a belt 52. 

Fig. 2 is an enlarged sectional view showing the 
peeling head 44. Figs. 3A and 3B are plan views showing 

30 the surfaces of the peeling heads 44 of one and another 
examples. The peeling head 44 includes a plurality of 
annular contact members 54, 56, 58 and contact post 
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member 60 arranged one after another from the outside to 
the inside of the peeling head 44. The annular contact 
member 54 is located at the outermost position. The 
annular contact member 56 is slidably fitted in the 
5 annular contact member 54. The annular contact member 
58 is slidably fitted in the annular contact member 56. 
The annular contact post member 60 is slidably fitted in 
the annular contact member 58. 

In the example shown in Fig. 3A, the surfaces (and 

10 cross-sections) of the annular contact members 54, 56, 
58 and contact post member 60 are formed in a square 
shape. In the example shown in Fig. 3B, the surfaces 
(and cross-sections) of the annular contact members 54, 
56, 58 and contact post member 60 are formed in a 

15 rectangular shape. However, the shape of the surfaces 
(and cross-sections) of the annular contact members 54, 
56, 58 and contact post member 60 are not limited to 
those of the above examples. 

As shown in Fig. 2, the annular contact members 54, 

20 56, 58 and contact post member 60 are formed in a 

stepped shape having a shoulder portion, respectively. 
The inner shoulder portion 54i of the annular contact 
member 54 supports the outer shoulder portion 56o of the 
annular contact member 56. The inner shoulder portion 

25 56i of the annular contact member 56 supports the outer 
shoulder portion 58o of the annular contact member 58. 
The inner shoulder portion 58i of the annular contact 
member 58 supports the outer shoulder portion 60o of the 
annular contact post member 60. When all the shoulder 

30 portions come into contact with each other, the surfaces 
of the annular contact members 54, 56, 58 and contact 
post member 60 are aligned in a common plane. 
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When the annular contact member 54, which is 
located at the outermost position, is operated upward, 
all the contact members 54, 56, 58 and contact post 
member 60 are moved upward. When the annular contact 
5 member 56, which is located at the next outer position, 
is operated upward, the annular contact members 56, 58 
and contact post member 60 are moved upward. When the 
annular contact member 58, which is located at the next 
outer position, is operated upward, the annular contact 

10 members 58 and contact post member 60 are moved upward. 
When the central annular contact post member 60 is 
operated, only the annular contact post member 60 is 
moved upward. 

During one revolution of the cam 46, the cam 46 

15 causes the outermost annular contact member 54 to move 
upward to the first position and to be maintained at 
this position, the next outer annular contact member 56 
to move upward to the second position higher than the 
first position and to be maintained at this position, 

20 the next outer annular contact member 58 to move upward 

to the third position higher than the second position 
and to be maintained at this position, and the central 
annular contact post member 60 to move upward to the 
fourth position higher than the third position and to be 

25 maintained at this position. 

Further, the interior of the frame 40 of the 
peeling device 38 is formed as a vacuum chamber, to 
which a vacuum tube 52 is connected. The vacuum tube 62 
is also connected to a vacuum source (not shown) . 

30 Vacuum introduced into the vacuum chamber acts on the 
dicing tape 24 arranged on the suction cap 42. The 
vacuum attracts the dicing tape 24 toward the suction 
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cap 42 and the annular contact members 54, 56 and 58. 

Figs. 4A to 9B are views explaining the operation 
of the peeling device 38. In each of Figs. 4B, 5B, 63, 
7B, 8B and 9B, the hatched portion shows a region of the 
5 silicon chip 16 adhered to the dicing tape 24. In a 
portion which is not hatched, the silicon chip 16 is 
peeled off from the dicing tape 24. 

In Figs. 4A and 4B, the annular contact members 54, 
56, 58 and contact post member 60 of the peeling head 44 

10 are located at the respective initial positions, and the 
dicing tape 24 to which the silicon chip 16 is adhered 
is located on the suction cap 42 and the annular contact 
members 54, 56, 58 and contact post member 60. Vacuum 
introduced from the vacuum tube 62 into the interior of 

15 the frame 40 acts on the dicing tape 24 and attracts the 
dicing tape 24 to the suction head 42. 

In Figs. 5A and 5B, the outermost annular contact 
member 54 is moved upward to the first position. 
Therefore, all the annular contact members 54, 56, 58 

20 and contact post member 60 are moved upward. The total 
area of the surfaces of all the annular contact members 
54, 56, 58 and contact post member 60 is a little 
smaller than the area of the silicon chip 16. 
Accordingly, all the annular contact members 54, 56, 58 

25 and contact post member 60 raise a large proportion of 
the silicon chip 16, except for the outermost 
circumferential portion of the silicon chip 16. 

Vacuum acts on a portion of the dicing tape 24, 
which corresponds to the outermost circumferential 

30 portion of the silicon chip 16. Therefore, the dicing 
tape 24 is pulled downward. Accordingly, when all the 
annular contact members 54, 56, 58 and contact post 



member 60 move upward, the outermost circumferential 
portion of the silicon chip 16 around the outermost 
annular contact member 54 is peeled off from the dicing 
tape 24. That is, in the outermost circumferential 
portion of the silicon chip 16, air enters the interface 
between the silicon chip 16 and the dicing tape 24. In 
this case, a large proportion of the silicon chip 16 is 
supported by the annular contact members 54, 56, 58 and 
contact post member 60, and the radial width of the 
outermost circumferential portion of the silicon chips 
16, which is peeled off from the dicing tape 24, is 
relatively small. Therefore, when the silicon chip 16 
is peeled off from the dicing tape 24, an excessive 
force is not exerted onto the silicon chip 16. Further, 
since the outermost circumferential portion of the 
silicon chip 16, which is peeled off from the dicing 
tape 24, is continuous in the circumferential direction, 
no stress concentration is caused when the silicon chip 
16 is peeled off from the dicing tape 24. Accordingly, 
the silicon chip 16 is not damaged. 

Next, in Figs. 6A and 6B, the outermost annular 
contact member 54 is maintained at the first position 
and the next outer annular contact member 56 is moved 
upward to the second position, so that the annular 
contact members 56, 58 and contact post member 60 are 
moved upward. At this time, a portion of the silicon 
chip 16 corresponding to the outermost annular contact 
member 54 is peeled off from the dicing tape 24. That 
is, air enters the interface from the outside to the 
inside. In this case too, no excessive force is exerted 
on the silicon chip 16 when the silicon chip 16 is 
peeled off. Therefore, a portion of the silicon chip 16 
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is securely peeled off from the dicing tape 24. 

Next, in Figs. 7A and 7B, the annular contact 
member 56 is maintained at the second position and next 
outer the annular contact member 58, is moved upward to 
5 the third position, so that the annular contact members 
58 and contact post member 60 are moved upward. At this 
time, a portion of the silicon chip 16 corresponding to 
the annular contact member 56, which is located outside 
the annular contact member 58, is peeled off from the 

10 dicing tape 24. That is, air enters the interface from 
the outside to the inside. 

In Figs. 8A and 8B, the annular contact member 58 
is maintained at the third position and the central 
annular contact post member 60, is moved upward to the 

15 fourth position, so that the annular contact post member 
60 is moved upward. At this time, a portion of the 
silicon chip 16 corresponding to the outer annular 
contact member 58, is peeled off from the dicing tape 
24. That is, air enters the interface from the inside 

20 to the outside. 

In Figs. 9A and 9B, the suction head 36 is operated 
to attract the silicon chip 16, and the silicon chip 16 
is moved upward. Accordingly, the silicon chip 16 is 
finally peeled off from the dicing tape 24. The silicon 

25 chip 16 can be easily and securely peeled off from the 
dicing tape 24, at the final stage, because the silicon 
chip 16 and the dicing tape 24 are adhered to each other 
only in a small portion corresponding to the central 
annular contact post member 60. 

30 When the cam 46 is rotated one revolution, all the 

annular contact members 54, 56, 58 and contact post 
member 60 do not receive any upward pushing force from 
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the cam 48 and are pushed downward by the dicing tape 24 
on which a vacuum is acting. Therefore, all the annular 
contact members 54, 56, 58 and contact post member 60 

return to the initial positions. 
5 In this way, in the present invention, the 

semiconductor chip 16 is successively peeled off from 
the tape 24 from the outer circumferential portion 
toward the central portion. Accordingly, the 
semiconductor chip 16 can be securely peeled off from 

10 the tape 24 without damage. Further, the annular 

contact members 54, 56, 58 and contact post member 60 
receive the semiconductor chip 16, not on points, but on 
continuous surfaces. Therefore, no stress concentration 
is caused when the semiconductor chip 16 is peeled off 

15 from the tape 24, and the semiconductor chip 16 is not 
deformed and cracked. 

As explained above, according to the present 
invention, even when the thickness of a semiconductor 
chip is reduced, the semiconductor chip can be securely 

20 peeled off from the tape. 
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CLAIMS 

1. A method of peeling a semiconductor chip, 
comprising the steps of: 

peeling a semiconductor chip adhered to a 
5 tape from said tape by a peeling device including a 

plurality of annular contact members arranged one after 
another from the outside to the inside, wherein the 
plurality of annular contact members are operated so 
that the semiconductor chip is successively peeled off 
10 from the tape from an outer circumferential portion 
thereof toward a central portion thereof. 

2. The method of peeling a semiconductor chip 
according to claim 1, wherein the plurality of annular 
contact members are simultaneously moved, and then, the 

15 outermost annular contact member in the plurality of 
annular contact members is stopped and the remaining 
annular contact members are further moved 
simultaneously. 

3. A device for peeling a semiconductor chip 
20 adhered to a tape off from said tape, comprising: 

a plurality of annular contact members 
arranged one after another from the outside to the 
inside; and 

an operation device for operating the 
25 plurality of annular contact members so that the 

semiconductor chip is successively peeled, from the 
tape, from an outer circumferential portion thereof to a 
central portion thereof. 

4. The device for peeling a semiconductor chip 
30 according to claim 3, wherein the operation device 

includes a cam for operating the plurality of annular 
contact members. 
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5. The device for peeling a semiconductor chip 
according to claim 3, further comprising a frame 
defining a vacuum chamber therein, a top plate arranged 
on said frame and having an opening, and a suction 
device arranged above said frame, said annular contact 
members being arranged in said frame. 
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METHOD AND DEVICE OF PEELING SEMICONDUCTOR DEVICE USING 

ANNULAR CONTACT MEMBERS 



5 

ABSTRACT OF THE DISCLOSURE 

In a semiconductor device manufacturing process, a 
10 semiconductor wafer is diced into a plurality of 

semiconductor chips, which are then peeled, from a 
dicing tape, using a peeling device. The peeling device 
includes a plurality of annular contact members arranged 
one after another from the outside to the inside, and 
15 the annular contact members are operated so that the 

semiconductor chip is successively peeled from the tape 
from the outer circumferential portion thereof toward 
the central portion thereof. 



